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Acoustic sensitivity analysis of thin plate by using FEM
and sound radiation mode method
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Abstract: In this paper, the sound radiation sensitivity of thin plate is studied by using FEM and sound
radiation mode method. The velocity distribution of structure is solved by FEM and the surface sound
pressure is computed by Rayleigh integral respectively. Then, the sound power can be expressed as a p-
ositive definite and Hermitian. Finally, the sound radiation sensitivity can be expressed as sensitivities of
the impedance matrix and the velocity of plate by derivation of sound radiation power with respect to
design variables, which can be solved by sound radiation mode theory and FEM. Taken a simple support-
ed thin plate as a simulation example, the simulation results show the validity of the presented method.
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Fig.l1 A simple supported plate
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Table 1 The modal Frequency of different plate
thickness near 100Hz

X#/mm 05 1 2 4 8 10.6
#EMz 008 908 998 998 998 100.8
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Fig2 Sound power radiated by the plate of
different thickness
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Fig3 Sound power and sound sensitivity radiated
by the plate of different thickness
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different frequency
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